Inhibition of mouse egg chromosome decondensation due to meiotic apparatus derangement induced by the protein phosphatase inhibitor, okadaic acid.
The transition from metaphase to interphase involves protein dephosphorylation. Genetic and immunologic evidence suggest that protein phosphatase (PP) 1 and PP 2A may be required for this transition. Okadaic acid, a specific inhibitor of PP 1 and 2A, prevents the exit from metaphase in mammalian cells, but also disrupts the mitotic apparatus. Since disruption of the spindle itself causes cell cycle arrest, the present study was carried out to determine whether okadaic acid-treated cells fail to exit from metaphase because PP 1 and/or 2A activity is required, or because of spindle disruption. It was possible to distinguish between these two alternatives by including the protein kinase inhibitor, 6-dimethylaminopurine (6-DMAP), in the culture medium, since cells treated with 6-DMAP exit from metaphase despite disruption of the spindle. Mouse eggs, physiologically arrested at metaphase of the second meiotic division, complete meiosis and enter interphase when exposed to the calcium ionophore A23187. When eggs were exposed to 80 or 100 nM okadaic acid for 8 h, the meiotic spindle disappeared and the chromosomes disjoined. Nuclei did not form in eggs treated with okadaic acid and A23187, but did form in eggs treated with okadaic acid, A23187, and 6-DMAP. Therefore, eggs treated with okadaic acid have the capacity to exit from metaphase and enter interphase.